The super-massive 4 million solar mass black hole (SMBH) SgrA* shows flare emission from the millimeter to the X-ray domain. The nucleus of the Milky Way has properties (stellar cluster, young stars, molecular gas and an accreting SMBH) that resemble those of currently higher luminous Low Luminosity Active Galactic Nuclei. A detailed analysis of the infrared light curves shows that the flares are probably generated in a single-state process forming a power-law distribution of the flux density. Near-infrared polarimetry shows signatures of strong gravity that are statistically significant against randomly polarized red noise. Details of the emission mechanism are discussed in a synchrotron/self-Compton model. SgrA* also allows to study the interaction of the SMBH with the immediate interstellar and gaseous environment of the central stellar cluster. Through infrared imaging of the central few arcseconds it is possible to study both inflow and outflow phenomena linked to the SgrA* black hole. In this context we also discuss the newly found dusty object that approaches SgrA* and present a comparison between recent Keck and VLT K-band data that clearly supports its detection as a ∼19 m K'-band continuum source.
Introduction
Sagittarius A* (SgrA*) at the center of our galaxy is a highly variable near-infrared (NIR) and X-ray source which is associated with a 4×10 6 M ⊙ central SMBH. Zamaninasab et al. (2010 Zamaninasab et al. ( , 2011 has shown that the polarized NIR flares exhibit patterns of strong gravity, as expected from in-spiraling material very close to the black hole's horizon. Therefore, it is mainly the strong flux variability that gives us certainty that we study the immediate vicinity of a SMBH and investigate the largely unknown flare processes. For bright high signal to noise flares, relativistic modeling of NIR polarization data and SED modeling of the multi-wavelength data can discriminate between pure Synchrotron and Self-Compton models (e.g. Eckart et al. 2012) .
Given the unambiguous traces of recent activity of the Galactic Center it is worthwhile to compare its properties with those of currently even more active sources such as the class of low Low Luminosity Active Galactic Nuclei (LLAGN). A detailed comparison to the center of the Milky Way and an in-depth discussion of the LLAGNs as a source class has been given by Contini (2011) and Ho (2008) . Contini (2011) finds that, based on radio as well as far-infrared continuum and line emission ([OI] 63µm & 145µm, [NII] 122µm, [CII] 158µm), the physical properties of the Galactic Center compare well to properties found for faint LLAGN. Ho (2008) outlines that due to the short duty cycle of the Black Hole accretion, most AGN spend their life in a low state, such that the bulk of the population has relatively modest luminosities. He concludes that the absolute luminosity can no longer be used as a defining metric of nuclear activity, and a broader range of alternative mechanisms needs to be considered to explain the nature of LLAGNs. Although a comparison of radio to X-ray continuum spectra of the Galactic Center to those of some bona fide LLAGNs (like NGC 3147, NGC 4579, NGC 4203, NGC 4168, NGC 4235, and NGC 4450) shows remarkable similarities, the detailed e.g. radio properties of extreme low luminosity objects (like the GC) may be different from those of higher luminosity sources (e.g. Zuther et al. 2012 Zuther et al. , 2008 . Observational constraints and theoretical models suggest that the LLAGN are linked to radiation inefficient accretion flows (RIAF) with luminosities of 10 −7 L Edd or less, and that at L bol / L Edd ≤10 −3 the BLR disappears and a truncated or only temporarily existing disk is very likely (Laor 2003 , Nicastro 2000 , Xu & Cao 2007 . In Fig.1 we summarize these findings in a model of a LLAGN in its 'off'-and 'on'-state. A more detailed understanding of LLAGN through a comparison to the Galactic Center will also be fruitful for the investigations of the fueling of central black holes and nuclear star formation on more luminous nearby AGN (e.g. Smajić 
Building Blocks of a Nucleus
Based on the findings presented by Contini (2011) and Ho (2008) , the Galactic Center is ideally suited to study the building blocks (see sections 2.1 to 2.6) that are required to explain the thermal and non-thermal activities in a LLAGN. Given the correlation between the black hole mass and the stellar velocity dispersion in the bulge (which apparently largely holds independently on the possible presence a pseudo-bulge; Beifiori et al. 2012 ) and the fact that LLAGN are found in a large fraction of all massive galaxies (Maoz 2008) , we can take the properties of the Galactic Center stellar cluster as a paradigm for bulges hosting the LLAGN. On size scales of the nuclear bulge the efficiency with which stars are formed from molecular gas appears to be dependent on the bulge properties (Fisher et al. 2013 ). However, the non-thermal AGN activity does not appear to be strongly linked to the amount of molecular gas available within the overall bulge (e.g. Krips et al. 2011 , Bertram et al. 2007 , Garcia-Burillo et al. 2008 ). Based on the NUGA sample of nearby AGN, Garcia-Burillo & Combes (2012; see also Casasola et al. 2010 Casasola et al. , 2011 show that secular evolution and dynamical decoupling of molecular gas structures are more likely the key ingredients to understand the AGN fueling and hence the overall AGN activity. Therefore, we speculate that also the star formation properties in the immediate vicinity (< a few parsec) of the SMBH will depend on these factors rather than on more global bulge properties. This makes the Galactic Center an ideal case to study the conditions and impact of star formation for LLAGN in the immediate nuclear region.
The Stellar Cluster
The investigation of stellar properties of the Galactic Center (proper motions, radial velocities, colors, spectra, and variability) gives a clear view on the structure, dynamics, and stellar populations of the central cluster. First infrared stellar proper motion measurements were described by Eckart & Genzel (1996 , 1997 . Eckart et al. (2002) showed that the star S2 is in fact on a bound orbit and gave first orbital elements. More detailed elements of S2 and other stars were then successfully published by Schödel et al. (2002 Schödel et al. ( , 2003 and Ghez et al. (2003) . Further improved orbital elements and derivations of the distance to the center from stellar orbits and proper motions were Schödel et al. 2010 ). These stars are within about 1.0 pc of SgrA*. They find that the bulk of the cluster rotates parallel to the Galactic rotation, while the velocity dispersion σ appears isotropic (see details in their paper). A Keplerian fall-off of σ due to the central point mass is detectable at separations of only a few 0.1 pc from SgrA* (see also Sabha et al. 2012 ). The authors find a best-fit black hole mass of 3.6±(0.2-0.4)×10 6 M⊙ which is consistent with the mass inferred from the orbits of the individual S-cluster stars close to SgrA*. Hence, in terms of the SMBH mass the Galactic Center may be taken as a representative case for other nuclei, since comparable or even lower black hole masses are also indicated in other AGN (e.g. ).
The conditions for Star Formation
The polarization of stars measured at NIR wavelengths Buchholz et al. 2011 , 2013 , Rauch et al. 2013 ) allows us to separate objects that are polarized due to their local or intrinsic dust distributions from those that are polarized (predominantly only) due to the Galactic foreground. The detailed near-and mid-infrared properties of these dusty objects are outlined in several papers (Rauch et 
The Dusty S-cluster Object
Recently, Gillessen et al. (2012 Gillessen et al. ( , 2013 ) reported a fast moving infrared excess source (G2) which they interpret as a core-less gas and dust cloud approaching SgrA* on an elliptical orbit. Its NIR colors and a comparison to other sources in the field imply that it could rather be an IR excess star than a core-less gas and dust cloud . At a temperature of 450 K a pure dust contribution is very unlikely ( (Gillessen et al. 2012 (Gillessen et al. , 2013 . Extended flux density at that location was already indicated in the MIR continuum map presented by Stolovy et al. (1996) . Given the 8.6µm dust emission at the current 'tail' position ( amount of confusion emission in the central region (Fig.3 ) this suggests another interpretation:
The DSO/G2 'tail' seen in recent years is in fact a background component, possibly within the mini-spiral gas/dust flow. This is supported by the very low radial velocity and proper motion of the extended 'tail' component ( If the 'tail' component is indeed a background source that is not associated to the fast moving dusty object, then the DSO may be a compact source comparable to the cometary shape sources X3 and X7 ). Its smaller size compared to X3 and X7 can be explained by the higher particle density within the accretion stream close to SgrA* (e.g. . Its size also depends on how possible earlier passages close to SgrA* influence the distribution of gas and dust close to a possible star at the center of the DSO. The long dust lane feature that crosses . If upcoming observations can confirm that the 'tail' component is not associated with the DSO, it does not need to be taken into account by future simulations. New simulations are needed that include the presence of a star and go beyond the assumption of a pure gas/dust cloud.
Confirmation of the K-band continuum detection of the DSO through Keck data
Given that the role of the DSO is important in the context of nuclear stellar populations and Fig.5 and listed in Tab. 1. In order to fully exploit the data, we applied a Lucy deconvolution algorithm using the brightest source (IRS16SW) in the frame as a PSF reference. Inspection of other sources (e.g. IRS16C) in the field shows that the PSF structure at the location of the Airy ring changes on the 2% level as a function of position. In addition to a limited size PSF and a residual background this results in brightness dependant differential artifacts after deconvolution in the immediate surroundings of bright sources S4, S6, and S7. In the right panels of Fig.4 we show the DSO in a region that is sufficiently far away from bright stars and is therefore not heavily affected by this effect at the given sensitivity.
Based on the 2011 and 2012 Keck and NACO data we improved our kinematic model for stars S23, S63, S54, and S57, such that their position is now better represented in the crowed region 100mas to 150mas south of SgrA*. For this we changed the model parameters listed in Tab. Of course positions and flux densities for faint sources will not be as exact as for the bright members of the S-star cluster. The investigation of faint states of SgrA* by showed that the flux density information towards low fluxes becomes increasingly unreliable. Sabha et al. (2012) showed that the flux densities and positions of faint sources will be influenced by the grainy and time variable distribution of faint cluster members in the background. Hence, one cannot expect that the information on flux density and position of the DSO is as accurate as it may possibly be for the brighter S-cluster sources.
Molecular Gas and Dust
A recent LABOCA sub-mm map of the thermal GC emission surrounding SgrA* is given by Garcia-Marin et al. (2011) . They find that the innermost tens of parsecs of our Galaxy are characterized by the presence of molecular cloud complexes surrounding SgrA*. Using sub-mm maps, they describe the complex morphology of the molecular clouds and the circum-nuclear disk, along with their masses (of order 10 5 to 10 6 M ⊙ ), and derive also the temperature and spectral index maps of the regions under study. The authors conclude that the average temperature of the dust is 14±4 K. The spectral index map shows that the sub-mm emission of the 20 and 50 km/s clouds is dominated by dust emission. Comparatively, in the CND and its surroundings the spectral indices decrease toward SgrA* and has values between about 1 and -0.6. These numbers are mostly explained by a combination of dust, synchrotron, and free-free emission (in different proportions) at different positions. The presence of non-thermal emission also accounts for the apparent low temperatures derived in these very central regions. This indicates that obtaining dust temperatures in this region is difficult and possibly misleading. Requena-Torres et al. based instruments. The authors find that a superposition of various warm (200 to 500 K) gas phases is required to explain the observations. The densities around 10 4 to 10 5 cm −3 are derived for these phases. They appear to be too low to self-stabilize the clumps against their high internal turbulence.
Since these values clearly fall below the Roche density of >10 7 cm −3 at the position of the CND, the authors conclude that the bulk of the material in the CND does not consist of stable structure and must be rather transient. Densities of ∼10 7 cm −3 are indicated for CND molecular clumps through interferometric HCN and HCO + measurements by Christopher et al. (2005) .
Variability
In a comprehensive statistical approach and using 
Conclusion
Based on the work of Contini (2011) and Ho (2008) , the Galactic Center can be regarded as a LLAGN in a faint or even off-state. Based on recent work in the radio, infrared and X-ray regime, the center of the Milky Way has all the necessary building blocks that may be required for a bona fide LLAGN. The analysis of the central stellar cluster indicates the presence of young stars (e.g. Buchholz et al. 2009 ; see also Arches and Quintuplet clusters). Both the NACO VLT and NIRC2 Keck data support the identification of the DSO/G2 with a 2µm continuum source. This suggests that we see photospheric emission from dusty star (details in ). The uncertainties between the K-and L'-band measurements obtained by the VLT and Keck suggest that the orbit of the DSO is currently not well defined. Dusty sources that may be linked to young and recently formed stars are also present in the central stellar cluster and references there in). Combined with the sub-mm observations that reveal dusty molecular cloud complexes, this shows that there is the potential for ongoing star formation in the LLAGN at the center of the Milky Way. There are three main points that can be concluded: i) There is an indication that the overall efficiency for accretion events in LLAGN is low (Ho 2008 ) which is consistent with the SgrA* NIR variability statistics that can explain the X-ray flare about 400 years ago (Witzel et al. 2012) ; ii) There is an observational indication of an accretion wind associated with the SMBH SgrA* (e.g. Muzic et al. 2007 , 2010, Zamaninasab 2011); iii) Sporadic accretion events can be expected in the near future due to the DSO flyby (Gillessen et al. 2012 ). This scenario supports the assumption that the Milky Way may in fact harbor a LLAGN at its center.
